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1. SUMARY i
| o

= Nineteen commercial polyester urethane rubbers, and one commercial
polyether urethane rubber have—booéﬁﬁﬁﬁjected to accelerated laborator
ageing for periods of up to two years under hot/dry, hot/wet, and hot :
humid conditions, and for up to two years immersed in Standard Test 3 HES
Fluid.

The results obtained on the polyether urethane were similar to those
obtained in previous trials. The best polyester urethane (a development
materisl) had a life under hydrolytic conditions of five to eight times
that normally expected from commercially available 'polyester urethanes.('jlx\ :
AN

2.  INTRODUCTION ’ -1

During the past five years, polyurethane rubbers have been
increasingly proposed for use in Service equipment, suca as solid tyres, -
tank track pads, seals, bellcws and flexible fuel tanks. These rubbers : P
are attractive because of their relative ease of fabrication, high . : Y
strength and elongation, excellent fuel and oxidation resistance, and good i -
abrasion properties. To date, there has been little Service use due. to
the poor hydrolytic stability of the polyester urethanes. thile the poly- ] -
ether urethanes have superior hydrolytic stability, their mechanical P
properties and resistance to petrol are normally inferior to those of the
polyester urethanes. ‘

ket

The commercial manufacturers recognise this limitation on the wider
application of polyester/bolyuréthane rubbers, and in the past two to-
three years have devoted considerable efforts to the production of
materigls of increased hydrolytic stability. 1t was, therefore, decided i
10 examine the ageing behaviour of a range of commercially-produced poly- ) T
urethane rubbers under hot/dry and hot/wet conditiéns, and the effect of ' :
immersion in petrol for protracted periods. One polyether urethane and
nineteen polyester ursthanes were included in the trial. Host of the
polyester urethanes contained an anti-hydrolysis agent to increas~ their
‘hydrolytic stability. In a similar trial, both polyester and polyether
urethanes were examined some years ago at E.R.D.E. (1), but the present
trial was mounted due to the claim that significant improvements in .the
hydrolytic stability of the polyester urethane rubbers have been made.
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3.  MATERIALS

The polyurethane rubbers are referred to throughout—the Mema by .
code numbers. 4ll were supplied by the manufacturers as shsets of cured
rubber. The rubbers P.U.17 to P, U.20 are later modifications of P.U.T.

4. EXPERIMENTAL

British Standard type C-dumb-bell test pieces (2) were cut from the
sheets supplied, and the width and thickness measured before exposure to
the test conditions. Dumb-belle, in sets of four; were suspended in
loosely stoppered glass tubes and exposed to some or all of the following

environments:
Hot/dry Suspended in air at 40°, 70° or 100°C.
Hot/wet Inmgrsed in boiled out distilled water at

407, 70" or 90°C.

Hot/humid  Suspended above poiled gut distilled water
at 407, 607, 70 or 90°C.

Standard o °
Test Fluid Immersed in Standard Test Fluid at 40 or 65 C.

Standard Test Tluid (S.T.F.) consists of a 70/30 v/v mixture of iso-
octane and toluene, and is intended to represent a standard "medium to
high aromatics content" petrol (3).

The charged tubes were placed in ciroulgting air ovens, in which the
temperatures did not vary by more than * 0.3 C from the test temperature.
At the end of each exposure period, the required number of tubes were
removed from the ovens, and the tubes and contents conditioned at room
temperature (approximitely 15°C) for 24 hours before testing. After the
conditioning period, the groups of four specimens were removed from the
tubes, dried from superficial liquid, and tested for hardness, elongation
et break, and tensile strength as quickly as possible. Hardness was
measured using a micro-indentometer, and the tensile properties were
measured by British Standards methods (2,4) on a Hounsfield Tensometer.
Specimens cut from the materisls as received were tested by the same
methods, and the results used as "unaged" reference points.
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5. RESULTS AND DISCUSSION

The rasults are given in Tables 1 to 5 {pp7 - 11), and are E
disocussed below.

5.1 Ageing Under Hot[Dry Conditions

Semples F.U.,3 to P,U.10 and P.U.12 to P.U,20 were not aged under
hot/dry conditions, due to the limited amount of each available. The :
polyester urethang P.U.1 had high initial ztrength of 61900p.8.i., but : <
in 24 weeks at 70 ¢, its strength fell to 30 p.s.i. A4t 40°C, the i :
deterioration was much less rapid, and after 2 years its strength was -
stil) 1360 p.s.i. The elongation at treak and the hardness showed only :
insignificant changes until the tensile strength reached a very low value. ;
Thisg feature is cogmon to a%l the polyurethanes exemined. After ageing
for 52 weeks at 70 C aud 407C, P.U.2 had Yost 62 and 40 per cent
respectively of its initial tensile strength of 2930 p.s.i. Again, only
small changes in elongation at break and hardness occurred during 52 weeks
ageing.

The polyether urethane P.U.11 deteriorated more slowly than the poly-
eater urethanes, retaining appgoximately one-~third of igs initigl tensile
strength after 52 weeks at 100°C. After 52 weeks at 70" and 40°C, the
tensile strength was reduced by 52 and 46 per cent respectively. The
elongation at break and hardness were, again, practically unchanged.

5.2 Ageing Under ilot/Wet Conditions

After immersion in water at 70°C, sample P.U.1 Decame toc wezk to
test after 2 weeks, and sample P.U.6 became too weak toc test after 3
weeks. These results are typical of the resulis normally obtained with :
polyester urethanes. Sample P.U.2 was completely degraded after 4 weeks :
immersion, while samples P.U.8 and P.U.9 only became tco weak to test
after 8 weeks. P.U.7, of which only a small sampie was received, had
only lost twenty per cent of its initial tensile strength af'ter immersion
for 4 weeks. The polyether polyurethane P.U.11 dxopped from an initial
tensile strength of 409C p.s.i. to a strength of 480 p.s.i. after 52 weeks
immersior:, a result typical ¢f the polyether urethanes. Sample P.U.10
dropped in tensile sirength from 2530 p.s.i. to 840 p.s.i. after 12 weeks
immersion. This result is unusual for a polyester urethane, snd other
evidence indicates that this sample may be a mixed polyester polyether
urethane.

~ In general, the samples showed increased elongation at break in the
period before very drastic reductions in tensile strensth had taken plscs.
This is attributed to absorption of water, which then acts as & plasti-
cinzar,
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5.3 Ageing Under Hot/Humid Conditions

Most tests have bheen carried ont at 70°C, in air saturatsd with
water vapour above beiled out distilled water. For convenience, thie has
been nonsidered to be 100 per cent relative humidity. The resclis are
gensrally similar to those >btained on immersion in water at 70 C. P.U.1
and P, U.6 were too weak to tost after 2 weeks exposura, and P.U.2, 3, 4,
5 and 8 after 4 weeks. P.U.9 and P.U.16 were too weak after B weeks, and
P,U.12, 13 and 15 aftor 12 weeks. The samples P.U.17 to 19, whick zre
similer to P.U.7, only failed after 20 weeks, while the best of the
variants on P,U.7, sample F.U.20, still retained some strength after 24
weeks exposure. The polyether urethane P.U.71 showed a similar reduction
in tensile strength after 52 weeks exposure, to that obtained by immersion
in water for the same period.

The samples agein showed innreases in elongation at breszk in the
early stages of exposure, but the increases were not so great as those
obtained by immersion in water. The loss in tensile strength with time
is comparable, whether the sample is immersed in water or held in an
atmosphers of 100 per cent relative humidity, with the latter coniition
causing slizghtly more severe degradation. Sampie P.U,7 was reduced from
a tensile stirength of 4450 p.s.i. to 3850 p.s.i. by immersion in water at
70°G for 4 weeks while at 100 per cent relative humidity at 70 ¢3 in four
weeks the strength dropped to 3660 p.s.i. Similarly, P.U.10 dropped from
2530 to 840 p.s.i. afier immersion for 12 weeks at 70°C, and droppad from
2530 to 780 p.s.i. after 12 weeks at 70°C and 100 per cent relstive
humidity-. The slightly greater rate of degradation under humid conditions
is thought to be due to the presence of z higher concentration of oxygen
in the humid atmosphere than in the toiled out distilled waiter used for
the hot/wet conditions. Whilst the polyurethanes are generally fairly
resistant to oxidstion, a small amount of cxidation may occur in the
rubber in the water-swollen state, leading to the difference in severity
between hot/wet and hot/humid ageing.

The results on P.U.11 show that deterinration, as measurad by
tensilae atrength, is very temperature dependent. Approximately tge same
degree of degrsdation is reached after exposyre for 2 weeks at 30°C, for
12 weeks at 70°C or more than one year ait 40 C,

5.4 Immersicn in Standard Test Fluid

In S.T.7 at 40° and 65°C, the tensile strength of P.U.1 showed a
sharp fall during the first week's immersion, and then s slow steady drop,
After 2 years' immersion, the sample still retained some useful strength.
The elungation at break and tne hardness both showed marked changes after
one vgak's immersion, and then little change until the tensile strength had
fallen to & low value. The volume swelling did not change significantly
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obtained during the first week of immersion. The initial change in
vhysical propertises is similar to that expected for swelling and plastici-
; sation of a rubber by a fluid. Vhen approximately 5 per cent by volume of
vater was added to the S.T.[. and the tube shaken occasionally during the
test period, the deterioration of P.U.% was more rapid than in S.T.i'.
3 alone. This pattern of change in physical properties is common to all the
3 i polyesier urethanes examined, indicating that during the first 12 weeks of
impersion in S.T.['., swelling and plasticisation are the predominating
causes of change, and not degradation. After longer periods, traces of
moisture in the S5,T.F, appear to have caused some hydrolytic degradation.

]
E auring the test psriod, indicating that equilidbrium swelling has been
]

i)

No tests were carried out on P.U.11 due to its limited availability.
it is known that the polyether urethanes swell considerably in S.T.F., and-
sulfer a greater loss in physical properties than do the polyester
L urethanes in the same time under the same conditions. This is shown by

P.U.10 which is thought to be a mixed polyester polyether urethane.

6. CONCLUSIONS

B . The commsrcial polyester and polyether urethanes examined siowly
deteriorate when subjected to het/dry conditions for long periods. When
immersed in water or in contact with moisture at elevated temperatures,
the deterioration of the polyesier urethanes is rapid, and the rate is
markedly temperature dependent. Under similar conditioms, the polyether
urethanes deteriorate more slc¢—ly. Immersion of the polyester urethanes
in S.T.F. at elevated temperatures leads first to sweiling and plastici-
sation, and then to slow deterioration, unless water is present, when
rapid dsgredation takes place.

Elongation at break and herdness do not appear to be satisfactory
physical properties from which to measure the degradation taking place in
the polyurethanes.

¥hile the rate of degradation of the polyester urethanes examined in
this trial is still greater than could be accepted in a rubber for Service
use, the best samples submitted (P.U.17 to 20) have shown a life of 5 to
8 times that which has hitherto been anticipated from polyester urethanes.
Continuing developments with the P.U.17 to 20 series Lold out the hope
that a polyester urethane rubber which will meet Service requirements with
respect to hydrolytic stability will be produced in the fairly near future.
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TABLE 1
Effect of llot/Dry Conditions on Polyester Urethanes P.U.1 and P.U.2
; Pubber P01 P.U.2 §
| Conditions ! Period of : . . :
! Of : &posure’ TCS. Eb H ToSc f 14b H
Test weeks X , §
$ - $ E
A . : ! T 3
iaterial ] ! ! %
k as 0 6190 , 675 | 87 | 2930 , 540 { 92
: ' received f 2
i - H
3 Iy L1 6020 | 670 | 76 | 2820 | 520 | 92 §
i | 40° + 0.5% 2 5620 | 740 | 73 ; %
| 4 6340 | 685 | T4 ' 5
12 5840 | 700 | 73 | 2960 | 520 | 92 £
. ' g
24 4930 | 590 | T3 i :
52 3870 | 630 | 69 | 1750 i 510 | 92 ;
104 1360 | 720 71 , {
| H
Dry 1 6200 : 675 ; 15 ; 3
70° * 0.5% 2 5820 | 715 | 77 | 2780 | 440 | 90
4550 | 635 | 75 | 2840 ! 540 | 90
12 2700 ' 750 | 65 | 2540 , 550 | 91
24 30 ! 340 ' <30 ! §
52 j Too weak to test | 1100 ; 330 | 86
'} &
The following abbreviations are used throughout Tables 1 to 5

T.S. = Tensile Strength, pounds/inch
Eb = Elongation at break, per cent.
II

= Hardness, British Standard degrees.

JTABLE 2 eeves
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Effect of Hot/i'et cnd Hot/Huuid Conditions cn Polyest

3 Aubber PoUsl PJUe2 PeUe3 i P.UL 5’ PeUsE
Conditions of Period of Exposure, | T«S. Ep H eS¢ Ep H T.Ss Ep 4 : T.S. Ep H l TeSe Bp
Test weeks [ ‘
i ‘f
Mcterial as recefved 6190 675 687 120930 540 92| 3130 560 g4 i 320 550 93 f 3390 510
GOOC, 1CU5 rahe 0.5 2CC0 550 30 ! 2c4,0 6CO 69 ? 3260 SiC
3 . | ;
1.0 1660 496 91 {1750 510 90 j 2590 510
2 : i 1260 4560 91 1230 530 90 i 2710 510
!
4 6CO0 480 88 ' 490 150 B8 | 620 150
] 70°C, 1C05 rohe 1 500 790 42 960 53¢ &9 ‘10%0 530 89| 86 370
2 Too weck to test' 660 330 83 ; €60 150 89 ; 680 110 92| 50 65
L ! Teo weak to test; Ton weck to test. Too we.k to test! Too wezk t
8 )
I |
12 i ! 5 ) X
0 i : T
70%, izrersed 1 1200 790 L2 ! 660 350 8t | | ‘
in oter, | {
2 Too weak to test! Too welk o tesc; ;
! | ‘
4 : , f
{ i . . I
8 i i H . I
i ¢ ¢ i
12 b i ' 1
~8 -
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TI‘LBLE 2

Hnld Conditions cn Polyester Urethrnes P.U.1 to P.U.10

m uv NIRRT s RO YT ML A AN TR AR mw‘ - :

P.UL Pol.S ~ Palieb PoU.7 P.U.8 | P.U.9 ! P.U.10
B. g, ® !7s B H ;7% Epb H |78 E, H |78 Ep H 'T.5. Ep H |78, Ep M
—— +
EO 550 931 3990 6510 95 15570 722 86 y LU0 380 98 | 3540 S30 67 i 2440 615 66 I 2530 425 69
0 60 69! 3260 510 95 ° !
O 510 90 2590 510 96 | { i
50 530 90 | 270 510 95 | ' § g
i H
o 150 8 | 620 50 93 ;’ z
C 530 691 80 370 953  Too weck to test| 3910 370 98 | 230 645 63 {1690 580 64 | 1200 49O 76 :
! ! H £
0 110 92| 56 85 9 i 350 385 97 | 1460 655 €8 1430 640 69 1600 510 691
' ‘ S
weuk to test{ Too weck to test 3660 365 97 | 100 560 67 @ 70 670 Ti ! 1120 76 { E
i i | © 3
Too weck to testi Too veck to t.est% 83 530 76 | E
| ! 3 £
3 | | 780 660 76 5
! | | !
1 f ' % ! 3
; P20 795 30 2130 680 €5 2000 630 63 1300 530 76 i
i f Toc -k to test| 3850 370 97 | L50 680 69 & 1140 68 | 1000 8o !
' ¢ X
! Too weck to test' Too weck to testi 1010 690 75 ; N
¢ %
' ' ' , 80 760
IIA.BIE 3 eeses
;
-f o g
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T.BLE_3

Effect of Wet and Dry St:ndard Test Fluld on Polyest-r Ui

Rubber PoUs1 l P2 P.U.3 P PUL P.l
T
Conditions of | Perfod of Exposure, | g,5, g, H & | T8¢ Ep H § |T8 Ep H | T8 Ep H | TS0 !
Test weeks
Mcterial as received 6190 675 87 =~ | 2930 540 92 - 330 560 94 f 3120 550 93 | 3990 ¢
Iomersion in | 1 | W90 740 67 13.8 i
SeTeFs ot ’ '
65° * 0.5% 2 3M0 MO €4 13.5) 2290 720 82 17.3 ;
i X
h 3700 690 66 13,9 ' 2190 730 82 17.4 ! ;
12 1 3650 690 63 13.4 | 2030 700 82 19.4 | :
2 2130 675 64 14.0 i i
52 } 530 610 43 1480 82 ;
i i
: 1ch J' 230 10 <30 15.6 ' '
Immersion in 1 fuezo 740 67 13.3i 2210 650 90 2340 680 91 ;2520 £
S.T.F. [ A ¢ !
4o% £ 0.5% 2 Lo 725 68 135 | 2190 680 86 15.1 f !
L EL;}SO 715 68 13.4 | 2250 690 86 15.5 { 1980 68C 90 ' 2040 Y00 90 ; 2810 6
i
{ H 1
12 il;zgo 710 67 13.3 § 2260 670 86 15.4 ]
2l D3m0 70 66 139 :
52 1630 655 54 1900 88 15,8 !
1c4 ! 570 680 <30 13.1 ' ‘
lorersion in | 3 ;3270 U5 63 : T* t !
S.TeFe ond 5;.; i : ‘ : i \
vy vcter at | 5 12590 63¢ ! : \
L°e . } ; i
! 12 930 740 ) '

' ' 1 1 '

#8 = Volume S.ell, per cent

- 9 -
UNCLASSIFIED

!
!
+

g st a4




UNCL/ESIFIED

T.BLE_3
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bd Dry Stondard Test Fluid on Polyester Ursthanes P.U.1 to P.U.10

PO 3

‘
H
! t

PoUs3 i Pl PoU.5 PoUs6 Pols7 | P.U.8 P.U9 P.UL10
T.S. Ep H |TeSe Ep H !T85 Ep H éT‘S' Ep M |T.8. Ep B (TS Ep H |TeS. Ep H | 7.8 Ep H
- :
3130 560 94 | 3120 550 93 | 3990 510 95 | 5570 722 86 | Lu5O 380 98 | 3540 530 67 | 2uko 615 66 | 2530 425 69
‘ 4700 900 <30 1830 610 66 | 1900 630 68 { 1090 370 79
' ; | 3620 40 <30 2450 560 67 | 1830 630 67 | 1170 380 79
{ X ‘
[ i 4320 860 <30 | 3590 34O 92 !2620 615 €8 | 1890 676 68 | 1790 48O 83
! | ! | 2250 670 2065 600 1360 450
‘ : % i
I‘ | !
: E = !
i !
i i
. ; }
2210 650 90 2340 680 91 }2520 620 93 ! 1
z | 3
i : '
1980 680 90 | 2040 700 90 | 2810 600 92 i
i ; i
i
¢
, i
i
. f |
|

#8 = Volune Siell, per cent
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The Lffect of Hot/Humid Conditicns . nd Irmersion in Stondord Test Fluid on Pol

s S b A A S et A S AT St S b mima eee e

P.Ue12 P.UL13 Palll1l . P.UL15 : P.U.16
I —
Conditions of ‘ Perfod of Exposurc, i, E
Test. ! \'{EQKS ToS. Eb H T.So Eb H T.s. Eb H i K‘.S. b H Toso Bb
Mctericl cs received 2370 675 B0 | 3370 460 76 | 5460 670 95 ‘ 3,30 780 73 [ 3750 4E0
60° £ 0,5%, 1 11730 810 €4 bogo 680 92 | 2100 800 73 | 3280 475
10075 reh. i :
2 \ 1660 715 67 Leso 625 92 2460 810 77 | 2870 430
3 L1520 770 64 LE6O 640 91 ' 1880 &40 78 ' 2560 450
i } :
I : 1790 7¢0 63 , %20 L8O 73 ! u410 680 89 ! 2cg0 84,0 79 ‘ 2320 438
] H i ;
8 i 1190 790 6 ' 3Ase 480 70 ; f12t0 770 74 ' 640 10
]
12 j , 2760 475 68 l { Too n.eck Lo
! : H t ‘
16 b oS40 545 ! 2546 475 58 310 740 98 ;1190 &0 67 '
2l ; Too weck to t.est! 1640 545 L1 ’
: i ; ; :
4o ' | 2530 630 93 | :
; . i
52 ; \ 2180 85 88 ,
H H i
70° + 0.5%¢ 1 1470 690 57 i 2970 4o 72 1 ko o0 90 Ligno 9o 66 G S0
1C6° roh. ’ H i !
2 1400 680 61 ¢ ‘ Lo 672 90 | 16.8 870 €6 | 2380  5Co
3 {1220 680 57 ‘ i 170 €55 90 1120 830 71, 1190 335
: i
}
4 1290 700 59 | 2960 L85 68 ' 4150 690 65 | 1150 600 69 . 13C0 350
) ) |
8 510 L70 85 | 1610 556 38 ¢ 780 €67 70 ° Too icck to
i .
12 Too weck to test Too weck Lo t.esr,; Insufficicnt ' Too weck Lo test
. : i swnple for ' !
16 ! , further tusts |
20 | E !
; i i g
. ‘ | 3 4 —
. ] 1 N
, Iznersion in 2 : ! | !
L 84ToF. at 40°C | | | |
| 4 i ;
i 8 |
i ! i
! 12 l
Swelling in | 6 duys . E
SeTeF. ot 40%

st Gve = e e —

Tvio scmples of P.U.20 viere receiveds The test dustc on the second scmple or
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ks . hd Immersion in Stundard Test Fluld on Polyester Urethanes P.U.12 to P.U.20

PaUML . PUAS L PG PUM? L PUAB . P9 1 P20
! i ; 1 .
s, E, H ir.s. E, M |TS5. E, H .T.5, Ep H {TS. E, H T.5 E, H |T8 E, H
' f ) t
: . | | ’ ~3510 300 96
o 670 80 0o %!z - c o &,
ksa 60 95 |30 780 79, 3750 L0 92 'zge 570 93 'us0 00 By s600 S50 By pn o i O
; t .
o 650 92 |2100 80 731380 475 97 . ; ' !
50 625 92 2460 816 77 | 2670 430 €9 ! f '

(@]

6,0 91 ‘1880 840 78 ? 2560 450 67 f |
10 €60 b9 280 o 79 | 230 L3 s

?1210 770 W, €0 10 95

Too v.eck Lo test

P12 740 9% . 1190 ECO0 &7

€90 93

gcs 8k

*p—-..

&

7c0 90 1ay0 g9co %6 10 sS€0 €6 3270 435 95, 392¢ =70 67 | Lm0 660 79 4290 485
i
!

67 90 |168 a0 €6 ! 2380 sc0 g6 3070 k10 76| 3270 595 76, 37C0 730 76 430 510 79

665 90 {1120 B30 71 , 1190 3I5 90

3830 470 32

690 85 11150 800 69 ' 1360 350 97 27,0 L30 94| 3c00 595 87| 2680 730 87 i 4030 505 92

i ; ! ’ 2640 550 93

780 660 70 " Too weck o test 1560 410 92, 1370 6CC 90| 1510 €60 94 ' oqg 530 a0

; ! i . 1990 S45 94

sufficicnt . Too weo. to test 316 30 99 820 s5CO 99 40 670 97 . 1320 495 90

{
: 420 200 95! 460 250 96| 35 220 94 . 724 435 €2

+ Too weck to test! Too wegk Lo t.est; Too werk Lo test 5C0 260 92

1 . 270 180 75

3610 365 85, 4190 sS40 76 b yo1s 620 71 4120 420 86
3350 390 921 3970 S10 88 , L105 595 82 7590 395 95

e e e B o e o ot — v

3310 390 92 L3O sS40 66 ! 4170 610 81 ' LSO 420 Ok |

}
!
5150 360 92 - 4250 530 69 , L4210 600 B3 . 4G50 415 95
1
i

R Sp—

21 08;\ : 2&.&; 28.71; 21 0&0
17.4

Thc test dutc on the second s.mple cre merked with con asteriske
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sffect of Hot/Dr

Hot/l'et

T..BLE_&

nd Hot/Humid Conaitions

on _Poly. ther Ur

]
Period of Exposure N . Gy
Condittons of Test | o o ol PO a5, £y B | Conattions of Tesy | 71O OF Exposure ; e B M
Mcterizl as received 4090 €40 93 Material cs received ! L4C9O €40 9!
§
pry, 4o° * 0.5% 4 2960 585 92 i Immersed in wcter, 4 1 2680 550 9t
O + 0
40° + 0.,5% |
12 2780 615 93 12 Y1920 520
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L 3190 630 [ | 1055
12 27,0 665 ) 12 " €60
i
2 2440 630 95 | 2 {60
1
52 1970 €60 I §2 i e
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i (IR 2045 670 99 i )
pry, 1€0° + 0,5% 2 2,80 745 ; Imrersed in wuter, 2 i 560 225 65
90° * 0,5% §
4 Bho 765 i b TR
12 1120 835 { i 12 To0 heuk TO tes
2 ! 890 €20 94 ’
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. Period of Exposure, | . . ferfod of Exposure,
H Conditions of Test neeks i Tebe ip H Conditions of Test i eeks TS Ep H
93 ‘atericl es received l Lo  B40 93 Material s recelived 4030 640 93
{ —
93 | Immersed in weter, 4 i 2680 550 95 L¢P¢, 1505 rohe L 1990 530
40° * 0.5% |
93 12 Y1920 520 12 1960 520 95
1]
9L 2 j 2850 550 2l 2660 530
99 | 52 ¢ 1410 510 52 1720 845 93
i !
i 96 2100 545 99
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95 - 24 €ce ’ 24 790 315 92
, .
52 L8¢ , 52 I 530 155
99 i '
i
¢ Inrersed in wuter, 2 560 225 65 90°C, 1CC» rohe 2 520 170 &9
9¢° * 0,5%
; 4 240 90 87 4 550 150 91
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